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Understanding variants in -omics times 

Traditionally 

Phenotype 

Function 

Mechanism 

1 Mutation 

= 

1 Disease 

Lots of hard work 

Prediction of 

Pathogenicity /  

Prioritization 

X Mutations 

In 

Y Patients 

And 

Z Conditions 

Unfeasible 

Now (High Throughput Sequencing, NGS) 
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Ensembl Variant Effect Predictor 
http://www.ensembl.org/Homo_sapiens/Info/Index 
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Ensembl Variant Effect Predictor (I) 
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Ensembl Variant Effect Predictor (II) 
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Ensembl Variant Effect Predictor (Results) 
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Predictors: SIFT 
http://sift.jcvi.org/ 

-  Based on the degree of conservation in a multiple sequence alignment (MSA) 

-  MSA generated from PSI-BLAST results (closely related sequences) 

-  Deleterious if SIFT ≤ 0.05 
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Predictors: Polyphen-2 

 

MACHINE LEARNING  

-  Naïve Bayes Classifier 

SEQUENCE BASED FEATURES 

-  Importance of site: DISULFID, CROSSLNK, BINDING, ACT_SITE, 
LIPID, METAL, SITE, MOD_RES, CARBOHYD, NON_STD… 

-  Importance of region: TRANSMEM, INTRAMEM, COMPBIAS, 
REPEAT, COILED, SIGNAL, PROPEP… 

-  PSIC conservation score 

STRUCTURE BASED FEATURES 

-  Likeness to destroy hydrophobic core, electrostatic interactions, 
interactions with ligands, or other important features of proteins 

 

http://genetics.bwh.harvard.edu/pph2/ 
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Predictors: Polyphen-2 
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Automatic methods to predict the 
pathogenicity of mutations 

Some of the (many) methods implemented during the last decade 
 

MutationAssessor 

Polyphen-2 

PMUT 

SNAP 
SIFT 

Torkamani 

SNPs&GO 
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Predictors: SNPs&GO 
http://snps-and-go.biocomp.unibo.it/ 

MACHINE LEARNING  

-  Support Vector Machine 

FEATURES 

-  Wild type and mutant amino acids 

-  Sequence environment (20 slots, 9-x-9) 

-  Profile information: Conservation in MSA (freq. of Aa, Depth, Conservation index) 

-  PANTHER prediction (prob. Being disease, prob. wt Aa and mut Aa in pos) 

-  Gene Ontology Log-odds ratio  
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Predictors: SNPs&GO 
http://snps-and-go.biocomp.unibo.it/ 
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Predictors: SNPs&GO 
http://snps-and-go.biocomp.unibo.it/ 
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ePIPE: Prediction of protein features 


